Abstrak
Globally, the incidence of sexual assault cases, especially rape, is increasing. Findings from the National Violence Against Women Survey (NVAWS) in 1995-1996, a survey of 8000 women, reported 17.6% (1 of every 6) of surveyed women had been raped at some time in their lives. [1] [2] [3] In United States, about 75000 rape cases happened every year. 1, 4, 5 Statistics from the United Nations Survey of Crime Trends and Operations of Criminal Justice Systems showed the prevalence of rape in Indonesia is 0.57 every 100000 people. Ironically, there are many unsolved cases due to lack of evidence. 2, 7 The role of forensic doctor in revealing the rape cases is to prove any signs of sexual intercourse, by collecting evidence of penetration and ejaculation.
8
The evidence of ejaculation can be proven by specific component from the seminal fluid, whether it is a cellular or plasma component. The cellular component that routinely examined is spermatozoa, whereas the plasma components are crystal choline and spermine, acid phosphatase, and zinc. Nowadays, these examinations are no longer being used since they are unspecific and impractical. A Component considered the most specific for seminal fluid is Prostate-Specific Antigen (PSA). Graves 14 confirming that PSA is very specific for seminal fluid. Thus, if PSA is found in vaginal fluid, it will ensure the sexual intercourse.
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Although PSA was thought to be prostate-specific, reports of its identification in extra-prostatic tissue has been published. Several researchers showed that PSA is steroid-dependent, and it can be detected in various tissues and body fluids, including in females.
16 Urin, both derived from male and female, contained PSA in high concentration compared to other body fluids. The finding of urin on a pair of underwear from a rape survivor would not be uncommon. However, PSA concentration in urin is thousand fold lower than seminal fluid. 17, 18 The examination of PSA in seminal fluid quantitatively is difficult and quite expensive, so it was never done in Indonesia. Fortunately, there is a rapid test for checking PSA, which is very practical, quick, easy to use, inexpensive, and quite sensitive and spesific. However, this rapid test is designed to check the PSA concentration in blood, plasma, and serum. Thus, this study was conducted to determine whether the PSA rapid test could be used to detect PSA in seminal fluid specifically.
MeThodS
This is a cross-sectional study, conducted at the Department of Forensic Medicine, Biology, MAKMAL, and Clinical Laboratory Faculty of Medicine University of Indonesia in April 2011. Fresh seminal fluid and male urin samples were taken from 30 men arranged to visit the Department of Biology and MAKMAL, while the female urin samples were taken from 15 women to Clinical Laboratory. Subjects were chosen consecutively. This study was conducted in two steps.
Preliminary phase was conducted to find out the optimal seminal fluid dilution. Five samples of seminal fluid were diluted serially to the level of 4 ng/ml according to cut off point of the rapid test. By using the test tube, samples were diluted with distilled water up to 1 in 5 million ppm.
Then, two drops of samples were transferred to the test device. After a 5-minute incubation at room temperature to allow sample migration throughout the test strip, a positive result was indicated by the appearance of a pink line in the test, the reference, and the control area. A negative result was indicated by a line in the reference and the control area only. Tests without a visible pink reference and/or control line were considered invalid. Furthermore, the positive result were grouped into classifications based on the degree of positiveness: weak positive, positive, strong positive, and very strong positive. A test is interpreted as weak positive, if the color intensity that formed in the test area is more vague than the reference area. A test is interpreted as positive, if the color intensity that formed in the test area is equal with the reference area. A test is interpreted as strong positive, if the color intensity that formed in the test area is more visible than the reference area. A test is interpreted as very strong positive, if the color intensity that formed in the test area is the most tangible.
The next step was to compare 15 most optimal dilution samples of seminal fluid with 15 samples of male urin which was diluted up to 1 in 200, and with 15 samples of undiluted female urin. The proportion of positive result in seminal fluid and urin was calculated and then comparatively analyzed using chi square. Then, to find out sensitivity & specificity of ACON ® PSA SemiQuantitative Rapid Test Device (ACON Laboratories, San Diego, CA) diagnostic test analysis was done with body fluid (semen or non semen) as a gold standard.
ReSulTS
Mean age of male subjects was 32 years old and all of them were married. 6,7% of the seminal fluid was azoospermia, 40% was oligospermia, and 53,3% normospermia. Mean age of female subjects was 37 years old, and 66,7% were married. Details of subject characteristics are shown in table 1. The proportion of positive results of PSA in seminal fluid, male urin and female urin are shown in table 2 and 3, which respectively are 100%, 6.67%, and 0%. This difference is statistically highly significant (p=0,000). legends: All of undiluted seminal fluid showed negative results. This condition is called "high-dose hook effect" which happens due to the excessive amount of free PSA. The PSA rapid test is designed to detect PSA in low concentrations. Therefore, if seminal fluid is directly tested on this device, it will cause a false negative result, because the PSA level in seminal fluid is very high (0,2-5,5x10 6 ng/ml). This excessive amount of free PSA will interfere the formation of antigen-antibody complex. [19] [20] [21] At 1 : 100 dilutions, all of the samples showed positive results. This finding is in accordance with a threshold of PSA concentration that does not cause the "high-dose hook effect" in the rapid test that has been used. It is about 30.000 ng/ml. 19 Hochmeister 18 also recommends to dilute seminal fluid at least 1 in 100 to avoid "highdose hook effect".
When diluted up to 5 million, all seminal fluid showed negative results. This finding is somewhat different from the study by Laux 22 which showed negative results at dilution level above five hundred thousand, Hochmeinster 18 at the level above one million and three hundred thousand, and Sato 21 above two million. This difference may be caused by the variation of PSA concentration in seminal fluid among subjects, the difference of the rapid test cut-off point and dilution method being used.
One of fifteen male urin diluted up to two hundred showed a positive result. According to Sato, 21 PSA concentration in male urin is 800 ng/ml. Mathematically, PSA is not detectable in male urin diluted up to 1/200. This positive result may be caused by several factors, including subject urinating shortly after ejaculation, and the collected urin is initial stream urin. Thus, the PSA concentration in urin is higher than normal state.
According to some studies, PSA can be found in female body fluid . Breul 23 states that PSA concentration in female urin is 3.72 ng/ml in average. The formation of PSA protein is affected by steroid; therefore, it can be developed in various body tissue including female tissue. 16, 24 Nevertheless, the PSA concentrations in female urin were very low, so it was not detected by PSA rapid test since it is below cut-off point of the device. This study supports the theory, because all of the female urin samples showed negative results. Thus, a false positive result caused by female urin can be eliminated.
The high sensitivity of PSA rapid test (100%) is suitable for seminal fluid screening test. This device is also able to detect seminal fluid diluted up to one million making the test ideal for forensic use in sexual assault cases, in which the amount of specimens are usually very low.
This device also has a high specificity. The proportion of false positive was 6,67%, due to male urin. Considering that to prove sexual intercourse has occurred, forensic practitioners must find specific components from male origin in female genitalia. So, this false positive shouldn't interfere the certainty of examiners to assure sign of sexual intercourse.
Overall, this device has a very good diagnostic value (LR(+) > 10 and LR (-) 0). Therefore, this tool is highly recommended to determine that the specimen examined is seminal fluid without being doubt of urin contamination, especially female urin.
In fact, in the daily forensic medicine practice, seminal fluid is obtained from vaginal swab, vaginal washing, and stains on clothes or objects in crime scene. Laux stains is about 10 µL. Based on the data from this study, the researchers recommend to make further study in extracting single vaginal swab in 15 ml aquades and 1 cm 2 stains in 1 ml aquades to avoid high dose hook effect, and close to the optimal dilution of 1/5.000. Study about seminal fluid volume in vaginal washing have not been done. Therefore, the researchers suggest to do study on this matter in order to estimate optimal dilution volume in vaginal washing.
The main difficulty faced by researchers was during dilution phase. Researchers realized that this is a limitation of this study. Firstly, seminal fluid serially diluted using conventional pipette, not a micropipette, in which the volume of drops could not be measured, so the possibility of dilution error is very high. Secondly, researcher conducted the dilution alone, so it takes a lot of time to work on one sample. In one day, researcher examines 3 -5 samples. Therefore, the samples could not be examined immediately. This time interval have become a confounding factor which could interfere the result of this study. Researchers recommend to conduct similar studies using time variable to find out whether the reactivity of PSA will be reduced from time to time.
In conclusion, PSA Rapid Test is very specific and sensitive to detect PSA in seminal fluid. Therefore, this device is suggested for forensic use in sexual assault cases.
